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(57) Abstract: 

PURPOSE: A voltage-to-current converting apparatus for 
protection measurement and a method for the same are 
provided to measure a corrosion status of metal 
structures in stable and in precise. CONSTITUTION: A 
voltage-to-current converting apparatus for protection 
measurement includes an input serge protection part(20) at ^ 
for removing a surge of electrical protection potential 
inputted from a protection potential input terminal and a 
noise, an insulating signal output part(30), a current 
converting part(40) for amplifying the electrical protection 
potential outputted from the input surge protection part 

(20) to a predetermined level by configuring to insulate from an input and output sides and outputting by 
converting the amplified signal into an output signal completely insulated from the input side and an output 
surge protection part(50) for removing a surge included into the converted protection current and the noise. 
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£ ^-tgofl ^ ia o VA; ^ *2 rL « 0 >^, « ^ ^ ^-ai^I ^ 

*\ ^«-*>fe ^lSAi, -a^^-* € ^35:*^ 7l§ °<m^ ^ 

3*H °1» ^fl-a^s. ^Wfe 3*1 « =l ^USl «r, * fc^ofl * 

4^*»D ^^fA^, q-^^r ^ Stis.^ Stb, iflJf **)- ^oj-oi ^ g 

$H <3^* ^fe 3* ^^«>7l tflJf- AH 1 "* 3.711 sH 4* € ^ 3**Ka., 



£2 



*7H^ ^-2002-0066038 



^1*1, IM^. 3-¥h S^^t, 

£ 1^ 7l#o1] Xt}-^- ^ ^j-g- ^ ofl *fl* 7fl^ ?1 ^o 1 * 4^ h^. 

£ 2^ £ *fl «H W ^ ^-§- ^ tfltb s|S T^-fr ^e]-^ S^. 

E3^E 2^1 5=X|€ WM1 M-Bl-'a JE^. 

£ 4^ ^ 1^1 ^-S- «<H ^-8" ^ ^fl- y <Wl ^ W *S.-f^>H« M-E]-^ Sfc. 

10 : ^^20 : ^ 

30 : 11 <£! -SJ: ^-^f-31, 33 : ^11,2^-^f 

32 : ^£^40 : €fr 

50 : #3 60, 70 : ^« 

t^£l ^ 

^O] ^fc. 71 # g ZZ. ^Bfl7l# 

^-g- *Ltf £i? ^ ^ H o Vl ?H 3 ^1 € ^S*^ ^ afe -*^|* sl- 

^ V *>7l $ *V ^ £3* 4^§ijH Olf ^fl-S. ^$*>7l fltb ^-8- #fr M ^ 3. ^ 



ola^ Jf^°- tflJf^- o^cHIl <qtl ^7l ^r-g-^^r 0 !! 1^*1-^3. #7l ^ ^ r)-. =4* ={- 

^oflT-i ^ ^3H. HV-S-e>7fl 3£)^, ^ #31 7> £)<H Jf*} £ = » 1HM?1^. Jf-i} 

^, ^jE] ti. (Active) ^7} ^ «M o^ol s|ol Jf^t}-. JfXl jgjq fe ( Anode ) , ^(Cathode), ^ 
fl- (Electric Path) SE^ ^S.(Matallic Path), ol^S: ^ S. (Ionic Path) 2^ (Electrolyte) ^1 47>xl 



°1 ^ 7M A?l«^l ^ ^^-» *^^7l^, ^ ^^7]- ^^S)^ ¥ ^ ^ 



olelt!:^^ i^H (Galvanic) 7^1 o]^ =-^6fl ^^7]-^^?l 7l^^^l ^Sfl 7)&n*}7} 
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Particle Size) 7} tt}-^ ^.a) »7l* r €€ (Differential Aeration Cell)#S ^3 ©I iLt*j, <>1 

*7l*Hr S^^l ^-71(^1 ^) g ^-B- -B-^°H ^ ^fl* n-^^i- A^AlsgjL 

€^°ll 7H V €?11 Jf-* ^, ^-£fi€ 7H> Jf«-o] <$=-oi 3©1 -"Mt^fe *7l*H 

jf ai_ #tfl 3.2.3. -8r£ ^7>fe jLsq-ofl sltb <=>]■£: ^7f^ €€°1 37H-&afl *m SLfe 43*r $ 

oi*. jm €-??-* l^m^Hr °l^r *£*H1 3* JM. ^13°}^ ^l*fl ^ ^rl-^^l^ 

tfj-^^o} ^g-ofl Jf^ t ^ ^tfl A>^^ E-a^6|A^ PC-8-^71, HVDC *€€ H! 714 DC €€ €^ ^ 

cl ^ofl o)t!- S-fi- €fi-«©l f«M *^|, 61 S-B- €fRr ^-21 <a#?l €^!* fl.fi.7lfe $€ J3_€ 

°i a-fi- €^°fl ^« « » «r sa^. 



nelJi, fl€:€ .03. - « 0 vxj" o]ej- ^ ^ «j- 0} ^.oi««^^ ^14 o^o] s€* *fl7l Sife "^WRr 

^y>^ol H 0 VXj £. 0 >o|X)fc Jf^ 5] ^€* 4r€*l ^l7l*>7l^ Q^Z* .£.3. <^JI, ^ *ll ^ (Inhibitor) , ^€^3: £fe 

7m ns-^a* * r -8-*w ^ €--§-* ^is>7i^ *t^*r? «^»^- swkz sa^. 

7 r # fle] AH-t^jO. °^^r-§-* ^^1 •a^o] o.^ ^(Cathodic Protection) 

<Q-*m ^7l ^^oiei-ji -f-g-£)3i gitq-. 



O-BlJl ^Ml* ^ASfe, -g-^fi- ^A>Al?l t^g-ol) o]^ol ^A-l (Array Sensor) ^ ^fl ^ ^ ^1» <>)■%■ 

01 ^-#-21 ^1 ^* ^i*h ^ -8-JF-* -fi-**o ^^^i ^1^-8- -a-fl^i^ 

^ JM-fr-fr 0 J: 6 H^ Jf^^-s ^^r* # 

*S -B-^* ^71 £4\ ^01 $i<H ^14, e^fl «<H 7>^8- $01 AH-51^ « 0 >^^ €71 € 

41 



-*7l ^7l ^41 ^j 1 ^* ^ tfl^o] =4? ^S»^l 71$ tflt!" 7>€ €41* ^ 

€^-ir ^€% v Xi^ ^71^1 (+)^H ^ cfl^-#* <S^«>3i (-) €7}^ 7]^ €^-* €^^H 7l$ €^-* ^ 

*\ tfl^^ ^^6)1 ^#Al^ ^41^* Hfe ^°1T4. 

o]^7ll ol^^) ^ tijAl Hi SfiH ^^ol « 0 VA1 ^-Eflofl $^€» «r^*}^, W ^ 7l§«.S -850mV/C 

SE 71$* ^>-§-"t ^-f ^ ^€-3 €4171- -B-€r^ 7l§ €^-°fl ifl*H -850mV/CSEol§>5. -B"€^l^ ^€ =?■ 



Ol ^ ^ ol-g-SH ^ T'-SE:*^ ^ ^^* ^*>7ll 3^31 Sa<H. ^1^71* ©l*^ &Z\*}7} 

^€ °J^°1 ^M^€ ^ SJ^ WW. ^ €41^ SEfe ^ €41 S* ^ €fl-2t 

^s. €-§-€ afe -R-€ €^ *€ ^€ €^*M €^°)1^ ^ ^ 

#^1 ^€^* -8-°l*r7ll s^v-g- ^ oji- ^oi ^4. ^, ^££1 *€^1« ^ €41 Wt1 ^^l*M ^ 

€€ JH €41 ^ €41^^1 ^-§-«fe ^ €fl-^* €^^s €**>fe a o v ^* ^f-§-^ 

9X^. 



°l7]x], ^7]$}- y-q ^€ ^l^°fl ^^1€ *n 7}^] ttHE- wq €°0- €fl- ^«^H1 tfl*H ^Ws. 

€* ^"S*h^ #31 iL7l^ -&>7l-. 
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?fl4t*H 3l^€ 3*31*}* ^ 31 « #^*>fe OP<8=3-, <*7l 0P<g = 3 ^1^1^ (Base) 1 &7>7> 05 

op<sh* **e ^€ ^ ^shi m-^ ^^si<h <a3 ^7} #t.}» ^ 



7>» ^S*Hr €^*Hr *M (Ql)» JZtofl ^--g-^ ^^^S ^ft^fe 

**ti 7l#o)l 14= ^-g- ^ W ^lfe 'S^^lfe ^ 3E.^"€ (Surge) Q 

^71*^ &L5L, <a^4#^^H ^, 0P^H4S^l^Bl(Ql)A>ol7> ^€-21 €<S°1 3*1 

^tMI 3«H Wft *r ®n 3fe 

4eM, tfTl* *efl 7l#<Hl aflifr **)1^ *M*>7l 4)*H «■ s.^^, 

>ll ^ €^ » 71-^-ST-^ §>7l ^ *f|7im ^ Sife ^S* ^7>*l-ul, ^-A)7> 

>|xi7> ■a^si^^ ^ "a^-a- 

fAS«], ^"JlTV^-ft ^ XiS^ s.^ol ojrf. 

xfl-¥- ^4 ^ ^fe ^^W7l "9^ 7i*J-* 3.711 *M € =f- 



ti- ^ y 0 ^°ii sa°i^. -*7i m^-s-i-^ ^7>si- 7i § ^^i -a^^ ^ ^ ^ ^ ^v^bi ^ ^ 

7} ^n^, ^ ^^|» ^S>31, i^ols* z\]7]is}±= ttW; ^ ^fl WS^-Bl 
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rtl^ajiLS <Q%$& ^ £4\SH b) -8-71 <?J^2£|fe- #3H1 ^X|7> ^ *m * 

71 <!H S3 ^*i #^ A] JUL «**H *^ €^*Rr #31^; -s-71 ^ £ 

ziofl Sfl-s. ^, #-!Hl ^€ ^1*1 4 i^la* £1*3*! *<M * 
3*Kr #313 ^^^l ^ 



£ ^r§6fi T^S. ig-xj ^.g. £e ^ ^ ^ -J, Bj-^oJI ^ U].fl^^ ^ $Jf# 

4M *MI ^ *fl JiJE^- *W. 

£ 2^ £r HH3<*I| ttf-* ^ l£§ tflt!- ^3 T^-g- l4Bl-^ ^O^, E 3 A E 2 0l] S.X\& 

4l5l 4H1 33. t 1 ^* M-B|-^ SL^t}. 

£ 2*11 5^1^ Hl-S)- ^-o], ^ ig^ofl tcf-^- ^ ^j-g- £Jfr ^ i-fl^ Jf (10), *|*1 j£5:^-(20), 

€<S 415: ^^-(30), €«-¥-(40), #^ *1*1 iLJlJf (50) ^ ^^-(60, 70) 3 ^43^. 



*|*| JiJSiJf (20)^ ^^-¥-(io)«- ^^s)^- B <H stfH ^i^l» ^s>ji tcist ^17-lt!- ^, ^ 
Si 415: #-iHf (30)3 ^l^s, *1*1t> #aR> <a^^^ % + # 7 l ^^^.(lo)oil «^ <$n 7iH 
415:* ^**>ji, se^ *1*|7> #x]# ^^^^7> <y^s]*l ^4- ^^^-(lO)ofl ^ 

^fl^^lJ:* ^l^t!-^. ^^\, ^^-¥-(10)^- t±J^-(20)iiLJfBl ^1^-S|fe 

b} ^^i^oi «^ ^fli) <^^* 7j-xi se^ « ^i^i ^^-(20)3 53 »m. ^7H, ^> 

71 ^^1^.(10)^ ^ojcl-. 



€«S ^ *^(30)^ ^^^#^^-3 oi^^^z, ^-S<>1 ^El^ Aixi a.^ 

^(20)i^l ♦^Elfe ^ eim ^, ^« 41J:1- "9^^ ^*l ^<a^ 415:3. ^«r^l- 

°i la^e-jf (40)3 ^i^^t^-. 



^ ^«:-^(40)fe €-^413: (30) <^1^1 ^sI'H ^^S:* ^ ^i^^:^! -^-S-*!-^ ^fi-^3 ^ 

#^ ^i^l ^.^(50)3 ^l^li-t^. ^, ^fl- ^^-(40)^ NPN H^l^SA-l, NPNS€^l^t) o] Bflol^ 
4151 ^-^-(30)^1 #^^1 ^^^ji, olMEmTRr ZLel-^sl^, ^sfjBl^Hm W 
(70)^ *^ Al^l iLJuJf (50)7} <&^o] Al^. ^^.(so)^^! tyq ^flSr^l ^ H 

^l^Bl7>^^E|<>| H^l^ElSl ^^B] ^XVI- ^fl « 0 >^ ^oll 4j-S-§>fe ^7>#^E)^ $ 0]^. 



a-1^1 iLJl^f (50)fe ^ ^«r^(40)°H^ #^E|fe ^ -H^l* ^m*!-^-, i^ol^ A)] 71 1> ^, * 



W^-(60)fe ^€ ^7>S.^-El ^€^1 ■S^SlU «fl^ 4151 ^^-(30)^1 <?1^#^ 

3 ^1^*1-31, i% ^^-(60)^ ^1-3^-Bl Q<£ a] J: ^«. (30 ) f ^#^3 zl-zl- 

^l^-fl-Tfl £}±r ^^rl-. ^71^-1, <g^^7l-5. <a^^^ ^«^r AC^^l * Sft-fi-^. DC^«°1 € ^fet-il, 
^^o] AC^€°i ^-f^^ Sl.*^ ^^-(OO, 70)°11^fe "S^Elfe AC^€"irDC^^^3 

^, 415: ^§Hf (30)^1 f^f^ ^ ^l^-*>7ll €4. ^7lAj, -a^^ ^i^* ^i}^ 

^€ ^-^(60, 70) » AA =?*V& ^1-^3^ -a ^^3). #^^oi ^^^l^ £$.2) 4^5: ?>4^* 3) 

§1-71 3\n ^41^7171 ?Ht)-. 
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**H?-(30)fe, ^ 3°1] *M iLJl^f (20)» ^-«fl ^ ^lt ^ 1 

^7l^^S €«r*fe ^ ^^(32) $ iWf (32)<*M fi3 silt W« 413: 

P £ 2^] ^fl- l£:frJf (40) ^r, H«*|^£| mH^i^S f^sfe XI 2 W¥-(33)3. t^J* ^ Sfltq.. <z\7] 

A), -%M Xll^#-¥-(31)^ XI 1,2,3 OP «aH(0Pl, OP2, 0P3)S 0P<S = (0P1)^1 wl^^W^ OP 

«g = (0P2)3 W a^I a.J:^(20)^l z]-z^ g^c)-. zlsIji, 0P<S = (0P1)^ i*ka^*fe 

0P«S = (0P1)3 SiS^al, 0P^S(0P2)S] Hl^^^0P<g = (0P2)^ AA <££&^. 



^7] 0P<S = (0Pi, 0P2)^l AA op<8 = (OP3)^ ^^1-4 «1^^M AA 0P"8 = ( 

0P3)^ #7] €«-^-(32)°H <£^&^. 

ZLElal, ^ lfi4Hf (32)fe SS^l-^CPhotocoupler)^, -%7] Xl 1 f-ipf (31)^1 OP I (OP3) 4! 
3 ?1 "ti^S T!i**>^ XI 2 (33)S Xl^*^. 

X]2 ^-=~¥-(33)fe OP<a = (0P4)S^, 0P°JI(0P4)4] ^>fe Jfr 7 ) S€*1^3 

a, #3 #7,Rr as S^l^l^ t3*> ^, n^s.S|<H Tfl:^^^. tii«V;£ ^*V» ^ silt <f 

£ 2°11 £-8-Jf (40):sL 3M^. 

^* €■ tf^afl <W* €«■ tfl^ ^Ml ^7ls. *} 

*h 

H <H! «?1^2l^ ^fl^JKlO)**^ ^^1 Ji3i^-(20)s. «a^W. <^7l 

^1, €^l ^^^>fe ^l*>7l 7l$^^ ^ o^^^rf 

^.^(20)^ ^ €41 ^7>s^-b) ^^jp-do)* °j^si^ ^ ^<^i am ^-a-* 

x>^>3i, »S-aq €^«^I ^, ^-¥-(30)^1 XI 1 ?^(31)<^1 <g ^r^, ifl 

^^-« **n -a^^fe ^^7> ^s-Aitt ^s^, ai^i jijL^-(20)fe i^HUf (ioh ^ -a 



zlbIjZ, €<S ^iJ: ^^(30)^ XI 1 ^^(31)^ A|xl i.^(20)S^-E] <g^^fe ^ eflt ^ 

^•«H : t^i^«-^-(32)S. XlWTfl ^T=h ^, jiJ:^. (20)^1 %n Xll ^-¥-(31)31 OP<S = (OPl, 

2) ^^7>fi)- H]a>^ ^^£|<>) AA "S^ ^^l^ #^§>>11 SjjL. 0P«8 = (0P1. 2)°fl^i ^is 

fe q-q- 0P°^5.(0P3)^ ^^>4 al^ z]-^ 44 ^€ (32)^1 IS tj-o] 

1st ^ ^ KM X| 71 7fl ^fe ^olcf. ^H, OP < a = (OPl,2,3)* A>-8-«fe 



-S-71 ^W(32)^l 3ES tJ-olis.6|>l £413 ^ IS H€^l^o]]^ ^7]^ Al^S. ^, ^«r€ €7H 

AiJl±r £ 3°11 Al J: ^s.jf( 30 ) oj 2 ^^-(33)S Xl^€4. 

XI 2 ^#^-(33)fe ^iaW(32)3JfE| ^^s)^ ^71^ ^1JL(^ eflt W«r ^ ^ 2°fl ^ A l€ 

^ ^$^(40) ^, S^l^(Qi)^ Uflol^nar^l-S 
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S^^^BKQl)^£3°1] Jfll 2 f^¥-(33)3.JfEl *Jf£M "a^^lfe ^^fl^l^M S€*1^(Q1) 

^ ^SjBl »«fl -a^g ^^-7> «T, *i9£l±3L ^-If-Jf (30)^1 *fl 2 #^(33)* **fl * 

trfe)-^, A^l a.s^-(50)^ #-Ff- ««^-(40)S-¥-^ <2^=lfe 3*1 (*1 5^-1) 



rZB]jl, €r*HMfe <a^2f #3^] ^ £Q-Qr ^#§>fe Wf (60, 70) » ^ ^H)iy>7ll S)^, ^ <g ^ £ 

^ ^^-(60)^ S. 2*\) £Al^ JiJlJf (20), £ 3°11 5^1€ -US. ^#^-(30)^ ^1 1 ^Jf(3lH 

#€(DC)* ***teL, #^ ^-#^-(70)^ £ 2^] ^fl- ^^-(40) ^, H^^l^Bl(Qi)^ z| 

^ ^ ^W^, £. 3<*] SAlS ^-^^W(32)S1 il H^l^B] ^ *fl 3 ^«.(33)oi] zfz}- ^ 

#4* *)lWfe ?H^-. <>1^ ^ <a^^ #^^ofl z|-z^ ^s&%. Its ^#^(60, 70)» 

^l«>fe ^ QnW^&o] 1£ ?1«a|(32)°11 ^«fl ^^l s|<H 91?] "fl^l ^MM^jn, ^€ 



^ 4fe ^- a cH £tt ^€ ^IH 31 * *3--f *>S# i+B^ 5^°]^. 

#^*\] <a^^ ifrSj ^fl &X}sL^ ^ #3)7} ^^£l^(S101), 

^ W€ ^i^l* S>^e>i, icola* ^7lt!:^-(S102). 

ol<H. a o v ^ £4\ "?l^£l^ ^ a]^<?V o.s <a^^I^l WW(S103). 

*\*}7\ ^i^> ^i^^s ^ <g^^H <a^^ ifl^^-(io) ^, 

^H^-°i ^ €^1^1 <a^* Wt!-^-(Si04). 

^» ^^}t\] ^^(Si05). °H, ^ ^^*>fe W-^l7l7l fltb 

^-71 w 0 >^! ^iflofl itl-el- S. 3-^1 E^-m S£ ?l»ai (32)^1 ^£ ^l^iAi^ ^7l^ ^ 1:^S}7|] 

^1(S106), ^-Sr T^S-ai (32)^1 II S.^li.E)°H^l 4^>°1 ^€ ^ •M^H -#-g-*Kr ^7l^ ^ 

jis m*w) ^fe ^<>m(sio7). ^, ^-7i ^-i^a ^ as tii-&i» **n 'a^^ ^.^ ^<g^ 

^^J-O-S. ^«r«M ^°1^1-. 

°]°], ^"71 ^71^ a] J: ^_ aj-Ai ^oj-^g. gflTg ^(S108), <#7] ^ ^41* 
7]] El^ ^ol^(S109). 

^7l £-8-^ ^ ^fl-ofl a^i<4 i^ola* ^(siio), si*^ 1 ?! «^ ^fl-* #^*W1 ^^m(Si 
u). 

«T-sq- ^ W ^ £® ^ 3^1 ^ =l « 0 >^^, ^ ^ ^-«fl» 

^ °1» 4^1 ^«l-fe 3^1 ^ ^ ^°]^. 
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^, HM*. fl^W #^^1 *r *IM ^7>*>J1, #Al3r A^} 7 > "S^^ 

* *r Sife- fsf -a*l*>^ SI *l ■¥■*!■ M^MI ^s>7ll m-e-^-AS.^, #2. thS* ^-dtJS-U: ^ 

ath W *# jqjf *# 3** ^fc 33* ^^«>7i ^« € t 1 

Jf ^ Aj-^ ^^}3L, ?>^^oH f #4^71] ^» ^ « 
(57) *g-SjH 
^T 1 * 1. 

€ J>M#*I* 3fl-«W7l 41*!- #<N ^-8- #*W SiM*!. 

U^^F f^AS #£351^- ?-#«H <^ iLJl-foflA-l #Al ^» ^ efl^ ^S-f^JL, ^M- 

€ #:£» ^^M- ^"3^ #3 #J:s. €**H #:£ 

#7l *^£)*r ^* y <M ^*3. €«r*fe ^ 

AJ-71 ^-g^ #<*| ^ 2t<>la» »l7iSKr #^ iLA-f* SWfe H cM #^-8- 

#*1. 

^#2. 

#*i . 

Xl 1*<1 5fl°H, 

#7l ^ "g^fe #^ £4H ^-f #71 ^ «M*1 JSJS^SJM 

#71 i^i^ ^ ^-g- ^ #^i. 

#71 €^ #^ ♦^^-fe #71 A]3q JLJ:^-» **fl #^ ^1* f^«Hr XI 1 
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-S-7] ^ i *JHMI*1 #^3^ -sq«fl ^-ir iWfji, -tf-§-*Kr si7l 3 41:5:3. ^««> 

SWfc ^pg-8- €tt *Uf- 
6. 

^|5M 91°]*], 



#7] ^llW^Hr *fl 1,2,3 OP «8 = (0P1, OP2, OP3)3 OP«8=E(OPl)^ «lifr€^>4 OP<8 = (OP 

2)^1 ^^Rr AA *\*\ iLJ^f (20)^1 #^#4 *W "S^sU, OP<SS(OPl)^l ^r^^V^ OP<3 = (OPl)^ 
#^^1 OP'S = (OP2)^l wl^M^l-^ OP < g = (OP2)-a| *^teH AA "fi^^M, -#7l OP<gS(OPl, OP 

2)^1 ^ OP"8 = (OP3)^l ^l-^^^t- sl^t^^H OP<3S(OP3)^ l^^-fir -SM ^ 

Si^sqfe ^* ^-W- ^1. 



^t 1 * 8. 

^7} ^ ^nn^r *«i*hi w *w ^ni,2 «<h ^-8- ^ 

9. 

*11HI ja°H. 

^•71 £^ ^Wfe npn £€*1^|3>1. ^-71 Ufl^l^^m -*7l €<3 ^ #3^1 <a^5) 

31, ^Bl^Rr ZL^SE)^, ^tfl^^Hfe- #^ Jii^T- ^ T^Jfl ^ «pj-§- ^ ^ir 

^Jt 1 * 10. 

^-7i sf^fi 7i § ^ ^ ^ ^7} s^sm. <g?m *<h ^ 

*|-WjL, 2t«>l2:» 

^ ^ <S^^>5-^ <g^E)^ ^ ^^7> -S^ ^7>^?> ^l^AS <3^Slfe^ ^]^-; 

a) 7} ^ fl-^^fe ?8-f ^ Sm^ul, 



*7l)^-«i ^-2002-0066038 



b) #7] <sns\$r «<h *i-$h *\x]7} <y^ ai# so> oa <g^£)*i ^ ^* -a-s^i 

-*7l «<H <8**H=- ^fl-S ^, #fl-°TI ^1*1^ vols* a>W°1 *l 

11. 

^iio^i sa^, 

^-71 €<S£ #^ ^lis ^ ^-a-* *«l*Rr #7)1^, ^-71 ^€ ^ €4W *H9- Si 3 -MM 3 

#7)1 <2f; 

-#7] IHJ^ ^7l^°] A] ^fs}^ ^7l^ A]Jl# ^ ^i^o.^. Ta^-S- £*!-SHr ^ 




- 10 - 



^-7fl^ ^2002-0066038 



2 




- 11 - 



^•7fls-*) ^-2002-0066038 



3- 



S101 



Wirafili US102 




gw s& * 



I 



t^aa «is aiffl w 



J- S1 



08 



*y*iaa s#s a* h- S109 

S110 



m&*\?l aw S4f *a} _S111 



- 12 - 



